Regulation of the forkhead transcription factor FKHR (FOXO1a) by glucose starvation and AICAR, an activator of AMP-activated protein kinase.
Expression of the catalytic subunit of glucose-6-phosphatase (G6Pase) has recently been shown to be transactivated by the transcription factor FKHR. Insulin and conditions of energy depletion are known repressors of the G6Pase gene. Whereas insulin is known to inhibit G6Pase expression by phosphorylation and nuclear exclusion of FKHR, the mechanism of repression of G6Pase by energy depletion is unknown. Here, we have studied the effect of glucose starvation and AICAR, an activator of AMP-activated protein kinase (AMPK) on G6Pase expression and the expressional level of FKHR-protein in hepatic cells. Using a H4-hepatoma cell line stably overexpressing FKHR, we found that both glucose starvation and treatment of cells with AICAR strongly repressed G6Pase expression and led to an almost complete disappearance of the FKHR protein, whereas the levels of control proteins and FKHR mRNA were not affected. Our data suggest that AICAR and glucose starvation inhibit G6Pase expression by a reduction of the cellular level of FKHR, presumably mediated by specific degradation of the protein.